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Abstract 

Bovine lameness is a multifactorial clinical condition in cattle characterised by an abnormal 

gait, altered stance or asymmetric weight-bearing. It is caused by structural, infectious, 

metabolic or traumatic lesions involving the foot (hoof capsule, digital cushion, corium and 

deep tissues) or the proximal limb joints, bones, tendons, and muscles and results in significant 

economic loss, reduced milk production and compromised animal welfare. The hindlimb claws 

are especially predisposed due to primary weight-bearing mechanics, mechanical strain on the 

corium and structural susceptibilities such as the patellar lock mechanism or hip joint geometry. 

Affected animals present with irregular gait, altered posture, prolonged recumbency or 

localised joint distension, requiring timely clinical evaluation and targeted therapy. Medical 

and surgical interventions including corrective hoof trimming, closed or open medial patellar 

desmotomy, manual hip reduction and intensive supportive nursing for downer cows are 

selected based on the specific anatomical site and etiology. Because treatment of advanced 

conditions carries a guarded prognosis, management must emphasise preventive practices, 

including proper floor surfaces, balanced concentrate-to-fiber ratios and routine claw care. 

 

 

 

Key Points 

 Anatomical Susceptibility & Biomechanics: The unique anatomical architecture of the 

bovine hindlimb—including high-stress weight-bearing claws, vulnerable corium-

digital cushion layers and proximal joint geometry like the hip and patellar locking 

mechanism—inherently predisposes cattle to structural failure and lesion 

development. 

 Anatomically Grounded Management: Successful prevention and treatment of 

complex disorders such as laminitis, patellar fixation and hip luxation rely on precise 

anatomical understanding combined with corrective hoof trimming, optimised 

flooring and balanced transition-period nutrition. 
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Introduction 

Bovine lameness is defined as any clinical state wherein an animal fails to locomote in 

a sound, regular manner across all four limbs. Under normal conditions, weight distribution is 

evenly supported across the biomechanical surfaces of the digits and proximal joint structures. 

However, when structural integrity is disrupted by trauma, metabolic stress or anatomically 

displaced tissue, locomotion is impaired. While lameness can originate in any of the four limbs, 

conditions affecting the hindlimbs and distal claw regions predominate. This clinical pattern is 

dictated by distinct structural features of the bovine foot, joint alignment and intensive 

management practices such as insufficient fat supplementation during transition period, high-

concentrate feeding and prolonged standing on unyielding flooring. 

Anatomy of bovine foot and weight bearing structures  

Understanding the anatomical layout of the distal limb is essential for evaluating bovine 

lameness. The bovine foot comprises three primary architectural layers: 

 Hoof: The rigid outer keratinized wall protecting internal soft tissue structures. 

 Corium: The highly vascularised, sensitive supporting layer carrying vital nutrients for 

horn production and containing sensory nerve pathways. 

 Internal Skeletal Framework: The pedal bone (distal phalanx / P3), navicular bone, 

second phalanx (P2) and associated soft tissues. 

Primary Weight-Bearing Structures 

Weight distribution across the bovine claw is concentrated along specific regions: 

 The Hoof Wall: Provides structural rigidity and lateral load support. 

 The Heel Bulb: Cushions initial ground impact during movement. 

 The White Line Junction: Connects the rigid wall to the sole, serving as a key 

structural junction prone to separation under mechanical or vascular strain. 

Internal and Soft Tissue Structures 

 Digital Cushion: Functions as a vital shock absorber directly underlying the distal 

phalanx. 

 Laminae & Corium: Provide structural attachment between the hoof wall and internal 

skeleton. Disruption leads to local pain, coritis or sole ulcers. 

 Joints & Tendons: The distal interphalangeal (coffin), proximal interphalangeal 

(pastern) and metacarpophalangeal/metatarsophalangeal (fetlock) joints, alongside 

flexor and extensor tendons, coordinate digit flexion and extension. 
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Etiology and pathogenesis of key bovine lameness conditions  

1. The Laminitis Syndrome 

Laminitis is a systemic vascular condition with primary local expression within the foot 

claws. It involves generalised congestion and inflammation of the laminae and corium.  

Etiological triggers include: 

 Insufficient fat rich diet during transition period 

 Mechanical trauma from prolonged standing on hard concrete surfaces.  

 Excessive concentrate consumption leading to ruminal acidosis. 

 Periparturient systemic infections such as acute mastitis or metritis. 

Pathogenesis: Microvascular compromise within the corium reduces nutrient delivery to the 

horn-producing tissues, causing structural softening, toe elevation, shallow wall angles and 

characteristic stance alterations (e.g., walking with hocks brought together and toes turned 

outward). 

2. Coxofemoral  Luxation (Hip Dislocation) 

Coxofemoral luxation is commonly observed in young cattle (2–5 years of age) when the 

femoral head escapes the pelvic acetabulum. 

 Etiology: Severe direct trauma (falls/slipping), secondary post-partum obturator nerve 

paralysis, severe hypocalcemia, or traumatic riding behavior. 

 Directions of Displacement: Cranio-dorsal luxation is most frequent (>75%), followed 

by cranio-ventral and caudo-ventral (into the obturator foramen) directions. 

3. Upward Fixation of the Patella 

This condition involves the intermittent catching of the patella over the upper medial ridge of 

the femoral trochlea, causing characteristic hindlimb rigidity. 

 Etiology: Associated with forced traction during breech dystocia delivery, congenital 

ligamentous laxity or femoral nerve compromise. 

4. Downer Cow Syndrome 

A complex state defined as any cow unable to rise after prolonged recumbency. 

 Etiology: Unresolved hypocalcemia (milk fever), secondary metabolic imbalances 

(hypophosphatemia, hypokalemia, hypomagnesemia), pressure-induced ischemic 

muscle necrosis or traumatic sciatic/obturator nerve damage. 

5. Carpal Hygroma (Carpal Bursitis) 

A chronic, painless fluid accumulation or tissue swelling over the dorsal surface of the 

carpus. 
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 Etiology: Repeated mechanical trauma from inadequate bedding on concrete surfaces; 

Brucella abortus or Arcanobacterium pyogenes can occasionally be isolated from affected 

tissues or secondary skin breaks. 

Clinical signs and diagnostic findings  

Condition Key Clinical Signs Diagnostic Methods 

Laminitis 

Shallow hoof wall angle, toe 

lifting, hocks turned inward, 

abnormal gait 

Visual posture analysis, 

physical inspection of claw 

horn, localised heat 

assessment 

Coxofemoral Luxation 

Severe lameness, shortened limb, 

outward rotation of leg, inward 

hock rotation, asymmetric hip 

height 

Rectal palpation of obturator 

foramen, crepitus on 

manipulation, dorsal 

recumbency radiographs 

Upward Patellar 

Fixation 

Jerky gait, extended hindlimb 

dragged caudally, quadriceps 

atrophy in persistent cases 

Physical palpation of stifle, 

cranio-caudal stifle 

radiography 

Downer Cow Syndrome 

Sterno-abdominal recumbency, 

'frog-leg' stance, splayed limbs, 

inability to rise 

Serum CK and AST levels 

(elevated within 18–24h), 

sensory needle/hemostat 

response test 

Carpal Hygroma 

Dorsal carpal swelling, firm or 

fluctuant mass, minimal pain 

unless secondary infection occurs 

Visual inspection, fluid 

aspiration, local heat 

assessment for localized 

spread 

 

Medical and surgical management 

Preventive and therapeutic hoof trimming  

Preventive hoof trimming is a routine maintenance procedure performed to restore 

functional weight-bearing symmetry, optimise claw geometry and reduce mechanical stress 

before lesions occur. In contrast, therapeutic hoof trimming targets active lameness by 

trimming away necrotic tissue, relieving weight pressure on painful or damaged claws and 

applying orthopedic blocks to adjacent healthy claws to promote rapid healing. 
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Management of Coxofemoral Luxation 

 Manual Reduction: Requires deep sedation to recumbency. A rope loop is secured 

around the upper groin to an anchor point, while a second rope attached to the lower 

metatarsus provides manual traction via a block-and-pulley system. The hock is rotated 

upward to guide the femoral head back into the acetabulum. 

 Prognosis: Success drops significantly after 48 hours. Reluxation occurs in up to 25% 

of reduced cases; hobbling the hindlimbs for 10–14 days reduces recurrence. 

Unsuccessful cases develop pseudo-arthrosis. 

Management of Upward Patellar Fixation 

 Surgical Correction: Medial Patellar Desmotomy provides immediate relief. Under 

local anesthesia, a vertical incision over the medial patellar ligament allows sectioning 

with a suitable surgical blade. 

 Modern Approach: The closed/stab method is preferred over open approaches due to 

minimal hemorrhage, elimination of skin sutures, faster tissue recovery and lower 

infection risks. Post-operative systemic antibiotics are administered for 3 days. 

Management of Downer Cow Syndrome 

 Medical Therapy: Parenteral calcium, phosphorus, magnesium and potassium 

supplementation. 

 Nursing Care: Continuous sternal recumbency must be maintained, turning the cow 

from side to side every 2 hours. Provide fresh water every 2–3 hours and high-quality 

sweet hay. 

 Lifting Assistance: Daily standing attempts using hip clamps, water flotation tanks or 

non-traumatic inflatable balloons to prevent irreversible pressure necrosis. 

Management of Carpal Hygroma 

 Conservative Care: Transfer to deep, soft bedding. Surgical drainage is avoided unless 

essential, as cavity disruption carries high risks of chronic infection, delayed wound 

healing and fluid re-accumulation. 

Prevention  

Preventing bovine lameness relies on comprehensive nutritional and environmental 

management: 

 Dietary Balance: Feed adequate amount of bypass fat during transition period, manage 

concentrate introduction carefully to prevent ruminal acidosis; supply adequate dietary 

fiber and maintain mineral balances. 
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 Flooring and Bedding: Replace bare concrete with rubber matting or deep sand/straw 

bedding to minimise carpal trauma and slipping injuries. 

 Claw Care: Perform routine corrective hoof trimming to maintain normal weight-bearing 

angles across the sole, heel and wall. 

 Periparturient Care: Monitor post-calving cows closely for metabolic deficits and 

provide prompt treatment for hypocalcemia to prevent downer cow complications. 

Conclusion  

Bovine lameness encompasses a wide spectrum of distal limb, joint and pelvic disorders 

that severely impact herd health and production. Conditions ranging from laminitis and carpal 

bursitis to severe coxofemoral luxations and downer cow syndrome stem directly from 

anatomical vulnerabilities exposed to adverse environmental or metabolic conditions. Accurate 

clinical diagnosis utilising gait analysis, physical manipulation, serum enzyme profiling and 

targeted radiography is vital for selecting appropriate medical or surgical treatments. Given the 

guarded prognosis associated with chronic recumbency or severe joint damage, structural 

prevention through nutritional management, non-slip flooring, soft bedding and routine foot 

care remains the foundation of herd soundness. 
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